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THE NEW TYPE 1432 DECADE RESISTORS 
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Figure 1, View of a Type 
1432-A Decade Resistor. Inset 
at lower left shows Type 510-0 
Decade-Resistonce Unit. 



• THE PRECISION DECADE RESIS¬ 
TOR is as useful and as necessary in the 
ele(!lrical measurement laboratory of tcnlay 
as is the wrench or the screwdnver on the 
mechanic’s Inmch. Such everyday iltMiis 
reach, over the ye^iis, a certain stability of 
design not enjoyetl by their more glamor¬ 
ous cousins in new and rapidly moving 
Helds. But even monkey wrenches are red(»- 
signed and improvetl as new materials and pro<*esses b<^*om(‘ av'ailable. 

This spring the old familiar 'FveK tiO'J Dwadt* Besistor appeal's in 
new packaging and under a new type uumb(»r. .\lt hough the new 
cabinet is the most visible feature, far more import jiul an* the increiused 
accuracy and stability. The basic ac(‘uracy of the n*sistauce units is 
now zt.0.)%, better by a factor of two than that *>f their pr(Hl(*<*c*ssoi-s. 
Such a change* is not accomplish(*d ov^ernight — in anticipation of this 
move, about 90% of Clli precision resistors have* be(*n within the new 
niterances for the past 
several yeai's. and a large 
])(*rcentage of the last 
pnxluction runs of the 
'fYPK 002 met the ac¬ 
curacy spiH'ilications of 
the Type 1432. 

.V Type 1432 I)e<-ade 
Ue.sistor con.sists of a 
comliination of Type 510 
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Figure 2. Measured deviations of typical resist¬ 
ance cords when subjected to extreme conditions 
of temperature and humidity. Long-term tests 
show a similor degree of stability. 

Rt^isliiru*<» rnil.K tnoiinlrd i»n 
ail aliiniiiium pane) and oiirustHl in a 
wrld<*<l uliiiniiiiun t*abi!ic‘t. Ample ine- 
(*liani<‘al .streiij'tli i:? assiiml hy the use 
ttf •’'i«-iiieli pan(‘l ami 's-im*li walls. A 
eniisiil(>ral>le mluetioii in volume is 
reali/etl - •K-ineli aluniiniitn replarin^ 
'^s-ineli liardwtMMl reduia^s holli width 
iiml length hy a full inch. M.xcellenl 
electroslatic shielding and good thermal 
characteristics are also assun*d hy this 
construction. A .separate hinding post 
for conmrtion to the cjtst? is providtMl, 
thus permitting .shielding of tiu* rt‘sistors 
wlu‘ther us4*d grounded or ungrounded. 
Other tim(*-proveii featurt^. .such as en¬ 
graving the current carrying capacity 
ttf each (h'cade on the panel,areincludeil. 


Whether s<»ld se|)arately <»r a.ssi»mhli*d 
into “resistance ho.\i*s/’ the 'rvi»K .*iltl 
Decade I nits carry the new accuracy 
sptxMticatiiui.s, which, in the following 
table, are compared to th«' oltl. 



Risisfnnn' 

Pvrrvnt Tohrancr 

'/'///«■ 

per Step 

Xcw 

Ob! 


.1 il 

±0Jy 

il.O 

.'ilO-B 

1. 12 

dbO.lo 

ifcO.io 

•illl-C 

10. 12 

zbO.Oo 

drO.IO 

5ii»-n 

IIKI. 12 

rfcO.Oo 

rfcO.lO 

.jl0-K 

ItNNI. 12 

iO.Oo 

dr 0.10 

.'ilO-F 

10. kl2 

drO.Oo 

rbO.lO 


ItHI. kl2 

iO.Oo 

drO.lO 

.Mere 

accuracy of 

adjustment, how- 


ever, is not sufficient in a laboratory 
resistor, 'riie staliility of resistance value 
is eipially important, if not more so. The 
resistor units u.sed in (leneral Radio 
|)i‘cades have a stability considerably 
lietter than the accuracy of adjustment 
and can Ih" ex|H‘ctcHl to stay within their 

siKM-ilied tolerances well bevoml the one- 

• 1 * ^ 
year warranty perioil. 

Both the improvinl accuracy and 
greater stability result largely from the 
use of new resistanc(* alloys made avail- 
abl<* during the past decade. These im- 
proviMl alloys have a low temperature 
cca'fficient that is .substantially constant 
over a wide range* of operating temix‘ra- 
t lire, a high s|>4‘cific r<‘sist i vity low t hermal 
«*mf iocop|H*r. and a remarkable insensi¬ 
tivity to changes in re*sistam*e indiice*!! by 
rn(*chanical strain. Furthermore,fine wire 
drawn of tlu‘s<* alloys is much less sus¬ 
ceptible todeterioration under conditiolis 
of high humidity than are the older alloys. 

The new alloys are uschI in the 100 S2, 

1 kl2, I0kl2, and ItM) kl2 unit.s. Manganin 
is still us(*d in tin* lower-resistam'<* units, 
whei*e wire <liam(*ter is larger and atmo.s- 
pheric conditions are not so significant 
in determining long-time stability. 

Figure 2 .shows the performance of 
groups of I kS2, 10 ki2, and It Ml kS2 cards 
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Figure 3. Chari showing the ranges of Type 1432 
Decade Resistors currently available. 


r(*c(‘ntly taken at raiuloni from prodiie- 
tinii stork ami subject(•<! to ttnnpcratnrc 
and humidity cyclinjj;. The excolhait ptM- 
formanco tni these accelerated short- 
tiM'ni tests has been diiiilicated by long¬ 
term tests over a period of y<*ars. (b*(»ups 
of thes(‘ resistance units, used as working*; 
standards in our shops and laboratories, 
have shown a stability of better than 
uml(*r constant tisane ov(*r a 
period of years. 

The lt)(),0()0-ohm unit is a new desijicn. 
replacing the spool-wound resistoi*s for¬ 
merly emplrtycd for this resistance value. 
The windinj^ form is a thin mica card of 
the type employed successfully for over 


lw(*nty years in l(K)0-ohni and 10,000- 
ohm units, 'bhe hi^h-resistivity alloy, in 
a wire havinji; a diameter of om^thou- 
sandth of an inch, allows tin* desired 
n‘sistance to be wound on a form of sub¬ 
stantially the same size as used for 
lower-resistance units. 'I’hesenew lt)0,00l) 
ohm cards result nut only in improved 
fterformance but alst) in a reduction in 
the price of the Typk o 10-(J Decade 
Resistance Tnit. which uses ten of the.s(‘ 
cards. 

The 'rYPK IT^2 Decatle Resistor is 
offered in three-, bmr-, and Hvc*-deeade , 
boxes in a total of ten different combina¬ 
tions. Included in these are four boxes 
containinji; the one-megohm tlecadi*, 
Typio oKM J. With seven decades having: 
increments per step ranging from 0.1 
ohm to 100 kO, there are three pos.sibh‘ 
r>-dial combinations, four |)o,ssible t-<lial 
coml)inations, and (iv(* possible .S-dial 
combinations. Fij^ure 3 indicates, by 
type number, the combinatitais availa- 
ble. 'riie suffix letter formerly used is 
retained — thus Typk b02-.I is replaced 
by Typk 1432-J. 

I v \ \ ( 1. \ ] VSTOX 


SPECIFICATIONS 


Frequency Characteristics: lii<Mit ic:il with tho.sc r)r 
the previous <Iesipu, Tvci; tiU2. \ rlis< iis.sion of 
the freauetiey eh:ir:teteii.stieN r*f the.se resistors 
will be found in the Experimmier for De«*einlM‘r, 
1940, under the title “R:»dio Fretpiencv Char- 
act eristic.s of Decade Resistors.” 

Residual Impedances: 

Zvrn Ri'nifitance 0.002 to O.OO.'t <ihrn per 
dial at dc; 0.04 <thni per dial at 1 Me; propor¬ 
tional to scpiare root of frequency at all fn^- 
(piencies alM)ve UK) kc. 

Zvru Intlncidncf (Ay): 0.10 ph per dial. 

Kffectivr Shunt Capacitance (C): Thi.s value 
is deterniineil Itirgely by the highe.st dee.'ule in 
u.se. With the low terminal connected to Bhield, 
:i value of 15 to 10 ppf per decade may be 
.'uxsiimed, eountiiiK decades dtiwn from the 
highest. ThiLs, if the third decade from the top 
i.s the highe.st resistance ilecaile in circtiit (i.e., 
Mot at zero), the shiniting termimd c.apaci- 


tance is ha to HO ppf. If the highest decade in 
the ;i.s.seinbly Is in u.se, the effective capacitance 
is 15 to 10 ppf, regardless of the settings of the 
lower-resist ance deca<les. 

Temperature Coefficient of Resistance: bes.s than 
i:0.(X)2'r. |>er degree Centigrade at nauu tem- 
perature.s, except for the 0.1 it dej*:ule, where 
the box wiring will ittcrea.se the over-all tem¬ 
perature coellicient. 

Accuracy of Adjustment: .Vll cai'd.s are adjuste<l 
within drO.OnS of the stated value between 
card terminals, except the 1-ohni c.ards which 
are adjuste<l within ±0.15% and the 0.lH»hm 
units whi< h are .a<ljuste<l within ±0.5^1. 
Maximum Current: Same sus for previoU.s models, 
Tyi*k 002. Vahms for 40® Centignule rise* are en¬ 
graved on pallets directly above switch knobs. 
Terminals: .back-top binding |.>osts .set on (leneral 
R:ulio standard ^|-inch spacing. Shield terminal 
is provided. 
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Mounting: AluiniTium piutd tuid cabinet. 
Dimon»ionfti Width* 4^1^ inches; height, 
inches; Ictnctli, 10^^® inches forS-diul, 13 inch- 
tfs for 4-di'il, and 1544 inches for 5-ili:d l>ox. 


Not Weight: Typi;: 1432-A, C, F, 4 pounds, 2 
ounces; Typk 1432-J, K, L, Q, 5 pounds, 
2 ounces; Tvpk I432-M, N, P, 0 pounds, 
5 »>unces. 


^^n, of Tupe 5 tO Code 


Type 

lie.'nntanre 

lhaU 

Dfi^ulen ChM 

Wont 

Prir^ 

1432-F 

111 ohms fotol, in slops of 0.1 ohm 

3 

A, B. C 

DKLTA 

$ 56.00 

1432.K 

1,111 ohms total, in slops of 0.1 ohm 

4 

A. B, C. D 

DEFER 

75.00 

1432-C 

11,100 ohms total, in stops of 10 ohms 

3 

C, D. K 

DEBAR 

65.00 

1432-J 

11,110 ohms total, in slops of 1 ohm 

4 

B, C, D, K 

DEBIT 

83.00 

M32-N 

11,111 ohms total, in stops of 0.1 ohm 

5 

A, B, C, D. K 

DEMON 

99.00 

1432-1 

111,100 ohms total, in stops of 10 ohms 

4 

C, D, E, F 

DF.CAY 

87.00 

1432-M 

111,110 ohms total, in stops of 1 ohm 

5 

B. C. D. E, F 

DEMIT 

107.00 

1432-A 

1,110,000 ohms total, in stops of 1000 ohms 

3 

E. F, G 

DEMt’R 

96.00 

1432-0 

1,111,000 ohms total, in stops of 100 ohms 

4 

D, E, F, G 

l>EI*OT 

113.00 

1432-P 

1.111,100 ohms total, in stops of 10 ohms 

5 

C. D, E, F, G 

I>ETKR 

133.00 


TYPE 510 DECADE-RESISTANCE UNIT 


For Iniilding into the equipment, the 
individual resistance decades used in the 
'Fypk 1432 Deeafle Resistors are avail¬ 
able iis t he Type 510 ntM'ade Rc^sistance 
rnits. 


Accuracy specifications are j^iven in 
tht‘ table on page 2. Other specificalitms 
remain unchanged from previous motlels. 
I’nits are supplied complete with dial 
plate, knob, anti drilling template. See 
also photograph on page 1. 


HMu^auce 


Typt 


Per Step 

Code Word 

Price 

510-A 

1 ohm 

0.1 ohm 

ELATE 

$12.00 

510-B 

10 ohms 

1 

ohm 

ELDER 

14.00 

510-C 

100 ohms 

10 

ohms 

ELEfJY 

14.00 

510-0 

1,000 ohms 

100 

ohms 

ELBOW 

16.50 

510-E 

10,000 ohms 

1,000 

ohms 

ELKIT 

18.50 

510-F 

100,000 ohms 

10,000 

ohms 

ELY AN 

21.50 

510-G 

1,000,000 ohms 

100,000 

ohms 

ENTER 

40 00 


A MULTIRANGE FILTER FOR AUDIO 
AND ULTRASONIC AMPLIFIERS 


The Type 1231-B Amplifier and Xull 
Detector has proved a useful inst runient 
for balancing impcMlaiice bridges at 
audio anti ultrasonic frcMpieiicies up to 
about KKt kc. In order to eliminate 
harmonics and minimize background 
noise, amplifier selectivity, even at the 
expense of some insertion loss, is almost 
universally desirable. Antiresonant fj-C 
fillers, tuned for (if) cych?s (Type 1231- 
1*2) and for either 400 cycles ()r I kc 


(Type 1231-P3), have been available to 
convert the Type 1231-11 into a tuned 
amplifier at these specific frequencies. 

The new Type 1231-1*5 F'ilter extends 
the frequency range and provides tuning 
at eleven discrete frequencies at which 
impedance measurements are frequently 
made, namely, 50, 100, 200, and 500 
cycles and 1, 2, 5, 10, 20, 50, and 100 kc. 
This filter is particularly useful in 
dielectric measurements with the Type 
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716-C Capacitance Bridge, since it pro¬ 
vides fixed tuning at 0.1, 1, 10, and 
100 kc for which the bridge is direct 
reading. By the addition of external 
capacitance, this filter can also Iw tuned 
to any other frefjuency within the range 
from 20 cycles to 100 kc. 

While designed primarily to plug into 
the Type 123l-B Amplifier, the Type 
1231-1*5 Filter can also be us(k 1 as an 
anti resonant L-C element in the grid 
circuit of any low-level Class A amplifier 
where it is not subjected to a d-c current. 
The resulting selectivity and insertion 
loss will then be a function of frequency 
and the parameters of the amplifier 
circuit. 

High selectivity over such an extended 
frequency range, combined with reason¬ 
able inwirtion necessitates the use 
of four separate inductors: Z/-1 (20 
henrys) for 50 and 1(K) cycles, /y-2 
(2 henrys) for 200 and 500 cycles, L-3 
(300 millihenrys) for I, 2, and 5 kc, and 
LA (15 millihenrys) for 10, 20, 50, and 
100 kc. Kach iiitiuctor is a symmetrically 
wound toroid and is distinctly more 
astatic than the shell-type inductors 
u.se<l in the older Types 123I-P2 and -P3 
Filters. Low-loss polystyrene or mica 
capafutors are uskI throughout. 

The L-3 and L-4 inductors utilize 
molybdenum-permalloy dust cores hav¬ 
ing effective permeabilities of 125 (L-3) 
and 20 (L-4). These have negligible tem¬ 
perature and voltage co(‘fficients of in¬ 
ductance and are ideal for the purpose. 
The L-4 inductor is wound with Lilzen- 
draht to minimize eddy current copper 
losses at the high frequencies usefl. 

To achieve the desirable high Q at 
500 cycles and below, a ‘‘solid’* core is 
required. Accordingly, the L-1 and L-2 
inductors are wound on “centricores” 
fabricated by spiral-winding thin tape 
on a mandrel with appropriate insulation 



Figure 1. Panel view of the Type 1231*P5M Filter. 


and subsequent anncfding. ferromag¬ 
netic alloy having a small voltage ci>effi- 
cient of inductance is used. 

The filter elements and .selector switch 
are enclosed in an aluminum chassis 
which, in turn, is mounted in an alu¬ 
minum cabinet having an external black 
crackle finish and rubtter feet. GimmI 
electrostatic as well :is electromagnetic 
shielding is t hereby provided. .\ .shielded 
cord terminated with a standard tele- 
phone-type plug permits the selected 
filter circuit to be introduced into the 
grid circuit of the last stage of the Type 
123l-B .\mplifier. The filter circuits 
have a common terminal which is 
grounded to the chassis. Both terminals 
of the filter are available on the front 
panel for attaching external capacitors 
if desired. 

The sixteen-position selector switch 
has an off position (giving an aperiodic 
amplifier), eleven positions providing, 
directly, the aforc*mcntioned discrete 
frequency valu(», and four positions 
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which individually connect the four 
inductoi*s across the tiller terminals with 
only a small amount of internal capaci¬ 
tance. 

An antiresonanl lilter network must 
he desi^LiKMl as a compromise he tween a 
tolerable insertion loss and a desirable 
discrimination against, say, the second 
harmonic of the o|)erHting fitHpiency. 
'fypical tiata olUairuHl with the four in¬ 
ductors. pr(»cisc'ly tuneti and inst^rttMl 
into the Type I2,*tl-B Amplifier, are 
shown in Figures 2 and 3. 'Fhe dots indi¬ 
cate the eleven discrete freqinaicy val¬ 
ues. 'rin'se (lata were taken at low lev(*l 
wlien the open-i*ircuit output V(»ltage of 
the amplifier was 0.2 volt. -Vs the oper¬ 
ating level is raist*d. hysteiT*sis core loss 
necessarily incmi.ses the in.sertion loss 
at a given fre<|uency and di»creases the 
discrimination. Fnjm th(»se data one 
can choose which inductor to tune for 
any dc^sired operating frcHpiency. 



Type 1231-B Amplifier. Volues of second harmonic 
discrimination for the other filters ore given in 
Table I, below. 

Typical low-level characteristics of 
the Type I23I-1V) Filter^ when used with 
the Type 1231-B .Amplifier and Xull 
Detector, are given in Table I which 
liststhen^onant impfslancein m(‘g(thms. 
the resttnant Qy tin* in.sertion loss (or 
gain) in db, and the selectivity, i.e., the 
discrimination in db against the .second 
harmonic. 


TABLE I 


Frequency 

Inductor 

('HCll 

liesonant 

Z Mu 

Resojuttd 

Q 

I nsertutn 
db 

[HRcrimination r.s. 
2nd llnrinnnic db 

51) <• 


0.28 

45 

0.4 I 0 .S.H 

:« 

too r 

l^\ 

1.02 

SI 

2.7 los-s 

31 

•200 r 

U2 

0.21 

S4 

7.3 loss 

10 

r>(M) (• 

U2 

0.52 


4.2 loss 

35 

i k<‘ 

/^;t 

0.20 

13S 

7.S I 0 .MS 

42 

2 kv 

IA\ 

0.S(i 

22H 

3.0 loss 

40 

5 kr 


2.70 

•2S7 

1.9 g.iiii 

34 

in kr 

LA 

0.17 

175 

3.S loss 

10 

20 kr 

LA 

0.50 

202 

2.2 Kuiii 

It 

50 kr 

LA 

1.00 

214 

5.0 gain 

37 

KM) kr 


2.13 

192 

7.4 gain 

2S 


Figure 2. low-level insertion loss versus resonant Figure 3. Low-level second harmonic discriminotion 

frequency for eoch of the four inductors. versus resonant frequency for each of the four 

inductors. 



R£SONA^fr FREQUENCY-KiLOCKLES 



RfaONANT FREUUfNCY lOLOCtCLES 
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As S4MM1 fn»ni 2 and 3. a Iiij 5 lu'r 

disrriiiiinatinii, at tb(' e\iH‘iis(» of in- 
rreas4*d inst»rlion loss, can In* obtained 
al lOd ('yell's, 5(H) eyeless, and 5 kc by 
tuninjj; the /^-2, //-8, and IjA induct oi’s 
with appropriate external capacitance. 
Plotted on a logarithmic scale, Figure I, 
the sc'lectivity irurves (attenuation vs. 
fr^iuency) arc roughly symmetrical ex¬ 
cept as modificHi by the transmi.s.si(m 
curve of the amplifier. 

The filter elements are calibrated wit h 
sulficient precision so that resonant 
peaks occur within ±2% of each of the 
eleven nominal frec|uency values. Within 
t hese limits, which are ordinarily close 
enough for the majority of bri<lge 
measurements, this filter may be us(mI 
to set an adjustable non-ca libra ted or 
crudely calibrated o.<cillator at the de¬ 
sired o|M'rating frequency. On the other 
hand, it must be rememberi'd that, with¬ 
out external capacitance, thesi^ eleven 
A-f’ circuits are highly re.sonant fixed- 
frcMpiency filters, so that the operating 
freipiency must be close to the nominal 
value if a minimum insertion loss (i.e., 
maximutn amplifier gain) is to be 
realized. 

The filter circuits are calibrated at 
normal room temperature and at close 
to zero level, which is the |>ertinent con¬ 
sideration for use (US a resonant filter in 
a null detector, rnavoidably, the centri- 
core induct(»rs />-l and 1.-2 (50, 1(H), 201), 
and 5(H) cycle filters) have noticeable 
positive temperature and voltage coeffi¬ 
cients of inductance. The corresponding 
negative tem|M*rative ctM'fficient of fre- 
(|ucncy is ab<mt 0.08"^, per degree (Vnti- 



Figure 5. View of the Type 1231-P5R Filler ar¬ 
ranged for relay-rock mounting with the Type 
1231-B Amplifier ond Null Detector. The filter 
panel attaches to the amplifier panel to make 
the ossembly the correct width for mounting in o 
19-inch reloy rock. The narrow strip between the 
two poneb carries o switch for the o-c power sup¬ 
ply that is optional with the omplifier. 


grade. The voltage ctK'Hicient, which is 
due to the increase of normal permeabil¬ 
ity with induction, reduces the resonant 
fiXHluency by about 11% per volt im- 
jiressed on the filter at 50 cycles and pro¬ 
portionately less at higher frcH|Uencies. 
These c(K*fficients are ordinarily negli¬ 
gible in the dust-C!ore inductors l.-,\ 
and I/-4. 

CArTl()N: ThisTYPK I2ai-P5 Filler 
should at no time be subjected to any 
d-i? current. The very appreciable niiig- 
netic memory po.sseased by (he con tri- 
core inductors would result in a residual 
magnetization. It would then IxMlifficult 
to remove this and to restore the initial 
IM'imeability at which these inductors 
were calibratcnl. A detinite, inorcMir-less 
IHirnianent, offset of the resonant fre- 
(|uencies from their nominal values would 
thereby occur. When used with the 
Tyck 123 1-H .Vniplifica-and Null Dettn - 
tor, the inductors do not carry any d-tt 
current. 

IfouATto W. Lamson 


SPECIFICATIONS 


Nominal Oporoting Froquoncios: 50. KM), *i(M), 500 
ryrlos; I, J. 6, tO. 20, 50, UK) kc. 

Froquoncy Colibrotion: Within ib2V( . 


Intortion Loss: Between O-dli lost* aiiiJ O-dli gain, 
depending uiM>n frequency. 

SoloctivHy: Fh^tler than 30 dli against, the sc<‘ond 
hannonie. 
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Tarminals: ShieldcHl liiid plug fur cunnec- 

tion lc» Type 1231 Aniplifior and Null Dptm-tur. 
.luck tup tcrmiiialH fur connecting external 
capiKtitorH. 

Mounting: Aluiiiiiiutn cahiiict for bench u.'^e. 
Also uvuiluhlc for relay rmtk mounting in con- 

Type 


junction with Type 1231-B Amplitier and Null 
Detector. See price list below. 

Dimonsions: Front panel, (height) 7" x (width) 
Cabinet, (depth) 9*4'. Internal Khield 
box, (height) x (width) 4)^" x Olepth) 9". 
Net Weight: Complete 0 lb. 12 OZ. 


Code Word Price 

1231-P5M Adiuttoble Fillor (cabinet model). I ALDEK I $215.00 

1231-P5R Adiuttoble Filler (reloy-rack model). | ADOBE | 215.00 


MISCELLANY 


SPEAKERS - Harold B. Richmond, 
Chairman of the Board, General Radio 
Company, was the principal banquet 
si>eaker at the National Conference on 
Airborne Electronics sponsored by the 
Dayton Section, I.R.E., at Dayton, 
(Uiio, May 23-2»5. His subject — “Diplo¬ 
macy and the Changing Radio Rela- 
tion.ships Between the United States 
and Europe.** 

Also at the Airborne Electronics Con- 
fei'ence, Robert A. Soderinan and VV. M. 
Hague, Jr., of General Radio’s Engineer¬ 
ing Department presented a paper 
entitletl, “Measurements to 2(XX) MC, 
with the V-H-F Admittance Meter.” 

HUMIDITY — hach year with the com¬ 
ing of warmer, more humid weather in 
the northern hemisphere, we remind our 
readers that high relative humidity 


sometimes has balHing and annoying 
effects on electrical measurements. A 
reprint from the Experimenter^ entitled 
“The Effect of Humidity on Electrical 
Measurements,” is helpful in identifying 
these effects and in preventing them. 
i-Vsk for a copy. 

SUMMER CLOSING 
VACATION — During the weeks of 
July 22 and July 29 most of our em¬ 
ployees will be vacationing. Manufac¬ 
turing departments will be manned by a 
skeleton staff. Every effort will be made 
to take care of urgent business, but 
repairs cannot lx* made, except in hard¬ 
ship cases. Our Service Department re¬ 
quests that shipments of material to be 
repaired be either scheduled to reach us 
well before this vacation period or 
delayed until afterward. 


GENERAL RADIO COMPANY 

275 MASSACHUSETTS AVENUE 

CAMBRIDGE 39 MASSACHUSETTS 

TELEPHONE: TR owbridge 6-4400 

BRANCH ENGINEERING OFFICES 

HIH YORK 6. NEW YORK LOS ANGELES 31. CALIFORNIA CHICAGO 5. ILLIN 1 

10 WEST STREET 1000 NORTH SEWARO STREET S20 SOUTH MICHIGAN AVENUE 

TEL.-worm 2-5037 TEL.-HOIlfwtid 1-0201 TEL. WAbiili 2-3120 



lET LABS, INC in the GenRad tradition 

www.ietlabs.com 

534 Main Street, Westbury, NY 11590 TEL: (516) 334-5959 • (800 ) 899-8438 • fax: (516) 334-5988 








